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(54) OVERVOLTAGE SUPPRESSING CIRCUIT 

(57)Abstract: 

PURPOSE: To suppress an abnormal high voltage being 
produced when the load of an inverter circuit disappears 
immediately after the operation of a current interrupter for 
disconnecting a secondary battery automatically upon 
detection of an abnormal current. 
CONSTITUTION: The high voltage suppressing circuit 
comprises a squirrel-cage induction machine 2 coupled with 
the rotary shaft of an internal-combustion engine 1 , a 
secondary battery circuit 3, an inverter circuit 4 tar coupling 
the AC polyphase circuit of the induction machine 2 and the 
DC circuit of the secondary battery circuit 3 while converting 
the electric energy bilaterally, and a control circuit 5 for the 
inverter circuit 4. A current circuit breaker 21 is inserted into 
a path connecting the secondary battery circuit 3 and the 
inverter circuit 4. A detecting circuit 13 detects the 
interrupted state of the current interrupter 21 ad delivers a 
signal to the control circuit 5 which controls a semiconductor 
switch element in the inverter circuit 4 to bring into 
interrupted state based on an output from a detecting circuit 
13. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 



[Claim(s)] 

[Claim 1] The inverter circuit which changes electrical energy bidirectionally and combines the squirrel- 
cage induction machine connected with an internal combustion engine's revolving shaft, an accumulation- 
of-electricity means, and the polyphase current circuit of said squirrel-cage induction machine and the 
direct current circuit of said accumulation-of-electricity means, In braking of an internal combustion 
engine and an auxiliary power unit equipped with the control circuit which controls this inverter circuit A 
current limiter is formed in the path which connects said accumulation-of-electricity means and said 
inverter circuit, and it has the detector which detects the cut off state of this current limiter, and is given to 
said control circuit. In said control circuit The overvoltage oppression circuit characterized by having a 
circuit means to control the solid state switch component of said inverter circuit by the output of this 
detector to a cut off state. 

[Claim 2] Said detector is an overvoltage oppression circuit according to claim 1 which is the inter 
locking switch wide opened when said current limiter will be in a cut off state. 



[Translation done.] 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the equipment which supplies the electric energy which 
changed and accumulated the mechanical energy generated when braking an automobile in electric 
energy, and was accumulated when accelerating an internal combustion engine to an auxiliary accelerator, 
and is made to generate mechanical energy. 

[0002] This invention relates to electric braking of the automobile indicated by the international official 
announcement official report WO 88/06107 (international application number PCT/JP 88/00157), and 
amelioration of an auxiliary accelerator. This invention is equipment developed since it carried in the 
automobile equipped with the auxiliary acceleration and auxiliary damping device which the applicant for 
this patent sells under the name of HIMR. 
[0003] 

[Description of the Prior Art] These people are the international official announcement official reports 
WO. It indicated as electric braking and the auxiliary accelerator of an automobile to 88/06017 
(international application number PCT/JP/00157). The squirrel-cage induction machine 2 with which that 
rotator section was directly linked with the internal combustion engine 1 as this equipment was shown in 
drawing 5 , The direct current voltage of the rechargeable battery circuit 3 as an accumulation-of- 
electricity means and this rechargeable battery circuit 3 is changed into the alternating voltage of the 
frequency which suited carrying out induction of the rotating magnetic field of a rotational speed lower 
than an axial rotational speed of the squirrel-cage induction machine 2. It has the inverter circuit 4 which 
gives this to the squirrel-cage induction machine 2, and changes the alternating current power from the 
squirrel-cage induction machine 2 into direct current power, the control circuit 5 which generates the 
control signal which sets up the frequency of the ac side electrical potential difference of this inverter 
circuit 4, and DC to DC converter 16. A means to generate a control command by the operator according 
to an automobilism is included in this control circuit 5. 

[0004] Moreover, the rotation sensor 6 is attached in the squirrel-cage induction machine 2, the signal 
from this rotation sensor 6 is given to a control circuit 5, and the information from the rechargeable 
battery circuit 3 about the charge condition of a rechargeable battery inputs it further. 
[0005] A capacitor 7 and the solid state switch circuit 12 are connected to the output side of an inverter 
circuit 4, and a resistor 1 1 is connected through this solid state switch circuit 12. When electrical energy 
superfluous like large braking in an automobile cannot carry out line crack regeneration occurs, this 
resistor 1 1 is constituted so that dissipation of this may be carried out. 

[0006] Furthermore, the detector 13 which detects the output voltage of an inverter circuit 4 is connected 
to the rechargeable battery circuit 3 and the solid state switch circuit 12, and a resistor 1 1 is equipped with 
the current detector 15 which detects change of a current. The switch control circuit 14 which controls the 
solid state switch circuit 12 according to that detecting signal is connected to this current detector 15. A 
detector 13 is connected to this switch control circuit 14. 

[0007] This equipment is carried in an automobile, at the time of braking of an automobile, the energy 
generated by braking is collected as electrical energy, and it stores electricity it at it, changes into 
mechanical energy that electrical energy that it stored electricity at the time of acceleration of an 
automobile, and gives the internal combustion engine for an axle drive auxiliary power. 
[0008] That is, in the acceleration mode which uses the squirrel-cage induction machine 2 as an internal 
combustion engine's 1 auxiliary power unit, the control circuit 5 which controls an inverter circuit 4 gives 
the rotating magnetic field of the rate exceeding an internal combustion engine's 1 rotational speed to the 
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squirrel-cage induction machine 2, and includes a means to control the inverter circuit 4 to give the 
rotating magnetic field of the rate which is less than an internal combustion engine's 1 rotational speed to 
the squirrel-cage induction machine 2, in the moderation mode which uses the squirrel-cage induction 
machine 2 as an internal combustion engine's 1 damping device. Moreover, in acceleration mode, an 
inverter circuit 4 gives the dc output of the electrical energy accumulated in the accumulation-of- 
electricity means (rechargeable battery circuit) 3 to a squirrel-cage induction machine as a polyphase 
. current output, and includes the circuit means given to the accumulation-of-electricity means 
(rechargeable battery circuit) 3 by making polyphase current output energy of the squirrel-cage induction 
machine 2 into a dc output in moderation mode. 
[0009] 

[Problem(s) to be Solved by the Invention] With such equipment, since the rated voltage of an 
accumulation-of-electricity means (rechargeable battery) is set as about 300 V and a component etc. may 
be damaged if abnormal current flows, when abnormal current was detected, the current limiter which 
separates a rechargeable battery from equipment automatically will be formed. 

[0010] When the artificer performed the performance test of this current limiter under various conditions 
and this current limiter operated in the condition that a squirrel-cage polyphase induction machine turns 
into a generator, and the generation-of-electrical-energy output is revived by the rechargeable battery, in 
order that a generation-of-electrical-energy output may be in an open condition suddenly and a load might 
disappear, it turned out that inverter output voltage turns into a high electrical potential difference 
temporarily. To the timing which this high electrical potential difference follows by the servo control by 
the control circuit, although returned to the normal range, becoming about 500V momentarily was 
observed immediately after actuation of a current limiter. This may have a bad influence also on the input 
side of the DC-DC converter for supplying a general power source. 

[001 1] This invention was carried out to such a background and aims at offering the circuit which 
oppresses the unusual high voltage generated when the load of an inverter circuit disappears immediately 
after actuation of a current limiter. 
[0012] 

[Means for Solving the Problem] The squirrel-cage induction machine connected with an internal 
combustion engine's revolving shaft about the circuit where this invention oppresses the unusual high 
voltage generated immediately after auxiliary acceleration and actuation of the current limiter of an 
auxiliary damping device, The inverter circuit which changes electrical energy bidirectionally and 
combines an accumulation-of-electricity means, and the polyphase current circuit of said squirrel-cage 
induction machine and the direct current circuit of said accumulation-of-electricity means, In braking of 
an internal combustion engine and an auxiliary power unit equipped with the control circuit which 
controls this inverter circuit A current limiter is formed in the path which connects said accumulation-of- 
electricity means and said inverter circuit, and it has the detector which detects the cut off state of this 
current limiter, and is given to said control circuit. In said control circuit It is characterized by having a 
circuit means to control the solid state switch component of said inverter circuit by the output of this 
detector to a cut off state. 

[0013] As for said detector, it is desirable that it is the inter locking switch wide opened when said current 

limiter will be in a cut off state. 

[0014] 

[Function] If a control circuit receives the detection output which shows the cut off state of a current 
limiter from a detector while generating electricity with a squirrel-cage induction machine, changing into 
direct current power by the inverter circuit and charging at the accumulation-of-electricity means 
(rechargeable battery circuit), the solid state switch component of an inverter circuit will be made into a 
cut off state. 

[0015] Even if a current limiter operates, a generation-of-electrical-energy output will be in an open 
condition suddenly by this and a load disappears, since connection between a squirrel-cage induction 
machine and the solid state switch component of an inverter circuit is automatically intercepted by 
coincidence, generating of the unusual high voltage can be oppressed. 
[0016] 

[Example] Next, this invention example is explained based on a drawing. The block diagram in which 
drawin g 1 shows the configuration of this invention example, and drawing 2 are drawings showing the 
configuration of the inverter circuit in this invention example. 

[0017] The squirrel -cage induction machine 2 with which this invention example was connected with an 
internal combustion engine's 1 revolving shaft, The inverter circuit 4 which changes electrical energy 
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bidirectionally and combines the rechargeable battery circuit (accumulation-of-electricity means) 3, the 
polyphase current circuit of the squirrel-cage induction machine 2, and the direct current circuit of the 
rechargeable battery circuit 3, It has the control circuit 5 which controls this inverter circuit 4, and DC to 
DC converter 16. As a description of this invention A current limiter 21 is formed in the path which 
connects the rechargeable battery circuit 3 and an inverter circuit 4. It has the current cutoff detector 22 
which detects the cut off state of this current limiter 21, and is given to a control circuit 5, and a control 
circuit 5 is equipped with a circuit means to control the solid state switch component of an inverter circuit 
4 by the output of this current cutoff detector 22 to a cut off state. 

[0018] The current cutoff detector 22 is an inter locking switch wide opened when a current limiter 21 
will be in a cut off state. A current limiter 21 is constituted by the bimetal energized by the spring. 
[0019] Furthermore, like the conventional example, the rotation sensor 6 is attached in the squirrel-cage 
induction machine 2, and the information from the rechargeable battery circuit 3 about the signal from 
this rotation sensor 6 and the charge condition of a rechargeable battery is given to a control circuit 5. A 
capacitor 7 and the solid state switch circuit 12 are connected to the output side of an inverter circuit 4, 
and a resistor 1 1 is connected through this solid state switch circuit 12. This resistor 1 1 carries out 
dissipation of this, when electrical energy superfluous like large braking in an automobile cannot carry out 
line crack regeneration occurs. The detector 13 which detects the output voltage of an inverter circuit 4 is 
connected to the rechargeable battery circuit 3 and the solid state switch circuit 12, and a resistor 1 1 is 
equipped with the current detector 15 which detects change of a current. The switch control circuit 14 
which controls the solid state switch circuit 12 according to that detecting signal is connected to this 
current detector 15. A detector 13 is connected to this switch control circuit 14. 
[0020] The above-mentioned solid state switch components Qa, Qb, Qc, Qd, Qe, and Qf connected 
between each phase terminal of the squirrel-cage induction machine 2, and the forward and negative 
terminal of the rechargeable battery circuit 3 as shown in an inverter circuit at drawing 2 , The closing 
motion control signal generating circuit 23 which gives a closing motion control signal to the control 
electrode of these solid state switch components Qa, Qb, Qc, Qd, Qe, and Qf, and the cutoff circuit 24 
which makes the solid state switch components Qa, Qb, Qc, Qd, Qe, and Qf a cut off state according to 
control of a control circuit 5 are included. This cutoff circuit 24 is constituted by the solid state switch. 
[0021] Next, actuation of this invention example constituted in this way is explained. The flow chart and 
drawing 4 which show the flow of actuation of a control circuit [ in / in dr awin g 3 / this invention 
example ] are drawing showing the electrical-potential-difference change at the time of the current limiter 
cutoff in this invention example. 

[0022] If abnormal current flows by a certain cause, the temperature of the bimetal of a current limiter 21 
will rise, curvature will be produced, and connection with the rechargeable battery circuit 3 will be 
intercepted. This is interlocked with mechanically, the current cutoff detector 22 will be in an open 
condition, and the signal will be outputted to a control circuit 5. That is, 24V disappear. If the output is 
undergone, a control circuit 5 will operate the cutoff circuit 24 of an inverter circuit 4, and will be made 
into a cut off state. Even if an inverter circuit 4 and the load circuit containing DC to DC converter 16 will 
be in a cut off state by this and the load of an inverter circuit 4 disappears, the unusual high voltage which 
the squirrel-cage induction machine 2 generates is oppressed. 

[0023] Since the current is not flowing to the bimetal of the current limiter 21 which changed into the 
open condition, if temperature falls in connection with the passage of time, return, the rechargeable 
battery circuit 3, and an inverter circuit 4 will be in the condition even if reset action is performed by the 
operator who checked insurance in a connection condition. With this actuation, the contact of the current 
cutoff detector 22 will also be in a closed state, and the signal which shows a return to a control circuit 5 
is sent out. A control circuit 5 will be in the condition that the cutoff circuit 24 of an inverter circuit 4 
which is a cut off state is changed into a connection condition, and the usual control can be performed, if 
the return signal is received. If a key switch (outside of drawing) closes in this condition, starting 
actuation of a control circuit 5 will be performed. 
[0024] 

[Effect of the Invention] Since connection between a squirrel-cage induction machine and the solid state 
switch component of an inverter circuit can be automatically intercepted according to this invention 
before the output voltage to an inverter circuit rises even if a current limiter operates, a generation-of- 
electrical-energy output will be in an open condition suddenly and a load disappears as explained above, it 
is effective in the ability to prevent generating of the high voltage from a squirrel-cage induction machine, 
and prevent the damage on a semiconductor device etc. by this. 
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